Stress can significantly impair the health of older people, who often face a combination of stressors unique to this age group. This study is a stress management and lifestyle change intervention for women 60 years and older. The participants were randomly assigned to either the intervention group or the control group. The 8-week intervention plan included training in progressive muscle relaxation and guided imagery, abdominal breathing training using biofeedback, physical activity and nutrition counseling, and cognitive restructuring training. Self-report validated measures were used to evaluate perceived stress, depression, health locus of control, and well-being. The intervention group experienced significantly greater reduction in perceived stress (p < 0.001, r = 0.8) and physical and psychological stress symptoms (p < 0.001, r = 0.7) compared to the control group. The intervention also significantly reduced depressive symptoms and improved quality of life (p < 0.001, r = 0.7 for both variables). The findings of this study confirm the positive effects of multimodal stress management interventions on the mental and physical health of older women. Wellbeing interventions for the elderly should include stress management modules.
Introduction
Research interest in mental health and aging is on the rise due to the continuous increase in the proportion of the elderly worldwide (Baltes & Smith, 2003; Berg, Hassing, McClearn, & Johansson, 2006) . Life expectancy in Greece has reached 78.5 years for men and 83.5 years for women (ELSTAT, 2015) . Third age is characterized by a significant number of health problems, including psychological and psychosomatic problems. This gives impetus to research that aims to assist the elderly in spending this life stage with fewer difficulties, greater productivity, and better life quality (Gayle, Iwamasa, & Hilliard, 1999) .
One important factor that impairs the health of older people is stress. Stress occurs when homeostasis is threatened or perceived to be so. Stressful stimuli act on the central nervous system causing stimulation of the hypothalamic-pituitary-adrenal (HPA axis) and the sympathetic nervous system (SNS). Malfunction of these systems leads to increased production of adrenaline, noradrenaline, CRF (corticotropin releasing factor), ACTH (adrenocorticotropic hormone), and cortisol. The stimulation of the HPA axis results in increased levels of cortisol, epinephrine and catecholamine (Chrousos, 2009) .
Important stressors for the elderly include caring for a sick spouse, loss of spouse, loss of other relatives and friends, reduction of physical strength, financial problems, social isolation, lack of sense of purpose and productivity, dependence, and difficulties in memory and other cognitive functions (Sharpe, Williams, Granner, & Hussey, 2007) . As long-term stress can increase one's risk for many health issues, including heart disease, high blood pressure, stroke, gastrointestinal disorders and sleep disorders, keeping stress levels low would be beneficial for the elderly (Holt-Hill, 2009 ). Studies have shown positive effects of physical exercise (Krause, Goldenhar, Lianc, Jay, & Daisaku, 1993) , abdominal breathing (Yu & Kim, 2003) , massage therapy (Sharpe et al., 2007) , progressive muscle relaxation (De Berry, 1981; Yu, Lee, & Woo, 2007) , music therapy (Hansen & Thomson, 1994) , and cognitive behavioral therapy (Ayers, Sorrell, Thorp, & Wetherell, 2007) as stress management practices for the elderly.
This study tests the effect of a non-pharmaceutical intervention including stress management and lifestyle changes in women aged over 60. The primary aim is to reduce stress levels. We also aim to decrease depressive symptoms, as well as physical and psychological stress symptoms.
Methods

Study Design
This is a randomized controlled trial on the effects of an 8-week stress management and health promotion intervention for the elderly in a community setting. The study was carried out between December 2013 and February 2014 at a community centre (C.O.P.E.) in Athens, Greece. The inclusion criteria were being female, aged 60 years old or older, and having a membership at C.O.P.E. centre in the Zografou region of Athens, Greece. The exclusion criteria were current practice of other relaxation techniques, use of psychotropic drugs, recent hospitalization, dementia diagnosis, and/or motor disability. The recruited women were randomly assigned to the intervention group or the control group (1:1 allocation ratio) using an online random number generator (random.org). All participants signed an informed consent form. The study received ethical approval and was locally registered by the University of Athens.
Intervention
The multifaceted 8-week intervention included training in progressive muscle relaxation (PMR), guided imagery (GI) and abdominal breathing (AB) (with the use of biofeedback equipment), physical exercise and nutrition counseling, and cognitive restructuring training (CR). During the 8 week study, the participants in the intervention group attended weekly meetings with the researcher. Information was given on exercise, nutrition and cognitive restructuring. Participants in the intervention group practiced PMR, RB and GI initially under the supervision of the researcher, so that detailed instructions could be given. The relaxation exercises were then repeated independently by each participant at home with the use of recorded instructions in the form of a CD. The intervention tools included a CD with 21 minute long audio instructions for AB and PMR, a CD with 20 minute long audio instructions for GI, brochures with information for the benefits of physical activity and healthy dietary habits, a pedometer for self-monitoring of physical activity, and a relaxation diary with which participants could keep track of their at-home relaxation practice. The participants were instructed to practice relaxation techniques twice daily using the CDs. The control group attended one educational session on healthy lifestyle habits and stress reduction.This complex intervention comprises of stress management techniques that have been shown to be beneficial for diverse populations, and this intervention has proven to be beneficial for a population of healthy adults in a previous study (Alexopoulos, Zisi, Manola, & Darviri, 2014) .
Measures and Statistical Analysis
The following questionnaires were completed by all participants twice, at the first and last meeting (8 th week): A self-report questionnaire was used to collect information on socio-demographic variables (such as age, sex, smoking status, educational level, family status, type of employment, Body Mass Index) and stress symptoms. Specifically, a list of 36 physical and psychological symptoms commonly associated with stress in the literature was created. The frequency with which participants experienced each symptom could be rated on a five point Likert-type scale. Lastly the questionnaire collected information on health-related lifestyle habits (such as exercise, diet, and daily routine).
Stress was measured using the Perceived stress scale (PSS-14), measure of the degree to which situations in one's life are appraised as stressful. Each item is rated on a five point Likert-type scale ranging from 0 = never to 4 = very often (Cohen, Kamarck, & Mermelstein, 1983) . The scale has been validated in the Greek population (Andreou et al., 2011) .
The Health locus of control scale (HLC) was used to assess participants' beliefs regarding having control over their health. The 18-item scale has three subscales, namely "internal HLC", "external HLC", and "chance" (HLC-1, HLC2, and HLC-3 respectively). Internal HLC measures the degree in which the individual believes that they are responsible for their health status, while external HLC and chance represent the extent to which others or chance, respectively, are perceived to be the main health determinants. Higher scores indicate higher strength of each type of health belief (Wallston, Wallston, & DeVellis, 1978) .
The Geriatric Depression Scale (GDS) was used to measure depression levels. The scale includes 15 yes or no questions, yielding a total score between zero and 15. The score can be interpreted as follows: 0 -4 = no depression, 5 -10 = suggestive of a mild depression, and 11 -15 = suggestive of severe depression. The scale has been validated in Greek (Fountoulakis et al., 1999; Yesavage, et al., 1983) . Lastly, the WHO-5 Well-being Index was used to measure participants' sense of wellbeing. This short questionnaire consists of five statements that are answered on a five point Likert-type scale, yielding a score between zero and 25, with higher scores indicating a higher level of wellbeing (Heun, Bonsignore, Barkow, & Jessen, 2001 ). We needed a sample size of 52 participants for alpha = 0.05, 80% power (beta = 0.20) and 0.8 standard deviations. As we expected some dropouts due to the intervention requirements we aimed to recruit a total of 62 patients. Baseline group characteristics are presented as means and standard deviations, or as absolute and proportion values depending on variable type. For between-group comparisons, the Mann-Whitney U-test was used and the effect size was calculated for each variable. Statistical analyses were performed using the SPSS 20 software for Windows.
Results
The participant flow chart is shown in Figure 1 . Seventy-one women were invited to take part in the study and were informed about its purpose. Sixty-seven of them accepted the invitation. Five participants were excluded due to current medication use. The remaining sample of sixty two participants that met the criteria was randomized into the two groups (intervention group N = 31, control group N = 31). There were no drop outs during the study period. Table 1 shows the sociodemographic characteristics and baseline measurements of the two groups. The sample consisted of women in their late sixties, the majority of which was married and had attained secondary education. The majority of women were nonsmokers. The between-group comparison reveals that the participants in the two groups did not differ significantly in sociodemographic characteristics and baseline measurements (p > 0.05 for all comparisons), apart from the chance health locus of control (HLC-3) which was significantly higher in the intervention group (p < 0.05). Table 2 shows the between-group comparisons of change in mean values for all outcome measures (final measurement minus baseline measurement for each outcome). The women in the intervention group experienced statistically significant greater reduction in stress levels (PSS-14, p < 0.001, r = 0.8). The intervention group also showed significant improvement in depressive symptoms (GDS, p < 0.001, r = 0.7), wellbeing (WHO-5, p < 0.001, r = 0.7), daily habits score (p < 0.001, r = 0.9), physical and psychological stress symptoms score (p < 0.001, r = 0.5, and p < 0.001, r = 0.8). There was no significant improvement in variables related to the health locus of control (HLC-1, HLC-2, HLC-3).
Discussion
This randomized controlled study was conducted to assess the effectiveness of an 8-week stress management and health promotion program in older people. It included abdominal breathing (AB), progressive muscle relaxation (PMR), guided imagery (GI), cognitive restructuring (CR), and instructions on healthy eating and exercise habits. The program significantly decreased perceived stress and depression levels, as well as stress-related physical and psychological symptoms and the body mass index. Perceived well-being improved, while there were no significant changes in health locus of control. This was expected, as it may take more than eight weeks to significantly change the health locus of control. These techniques were chosen because they are considered easy and simple for people of all ages and they can easily be integrated in the daily life of elderly people as complementary and/or alternative therapies. Previous studies confirm the existence of high levels of stress and depression in the elderly. It is estimated that about 1/3 of older people who were admitted into hospitals suffered from depression. In addition, the number of elderly people who commit suicide remains high (Roupa et al., 2009) . Structural and biochemical changes that progressively take place in the brain as it ages are considered responsible for the high rates of depression in the elderly (Mandal & Roe, 2008) . The number of daily stressors experienced by older people, such as becoming a caretaker for their partner, experiencing physical disease, admittance in nursing homes, and the higher chance of partner loss, contribute to this (Al-Naggar & Chen, 2011) .
The findings of other studies confirm the effectiveness of relaxation techniques and the adoption of healthy habits in stress reduction and well-being promotion. A study examining the effect of PMR in elderly women who had lost their husbands showed that after five months of training, stress, anxiety and stress-related symptoms had decreased significantly (De Berry, 1981) . Another study showed a positive effect of PMR in the reduction of stress in elderly Chinese patients with heart failure (Yu, Lee, & Woo, 2007) . The benefits of AB training with the use of biofeedback were confirmed in a study conducted in elderly patients with hypertension, in which there was significant stress reduction and life quality improvement (Yu & Kim, 2003) . GI has also been shown to improve quality of life and health status in older women (Baird & Sands, 2006) . Several studies have shown the positive effects of physical exercise (Atlantis, Chow, Kirby, & Singh, 2004; Souza Vale et al., 2009; Krause et al., 1993) in stress management and quality of life. Other studies which applied various stress management techniques, such as cognitive restructuring (Granath, Ingvarsson, Thiele, & Lundberg, 2006) , mindfulness (Smith, 2004) , and meditation (Lindberg, 2005) , found positive effects on the psychological state of the elderly.
The combination of stress management techniques applied to this intervention has not been previously tested in this population. Moreover, the fact that no participant abandoned the program is encouraging and shows it is a well-tolerated intervention that can be easily incorporated in one's daily routine. Limitations of our research include that the study was not blinded and that it was not possible to confirm the adherence of the participants to the program. Moreover, the sample for this study was exclusively female. There are numerous gender differences in psychobiological aspects of stress, coping methods, and behavioural outcomes of stress in older populations (Kudielka, Buske-Kirschbaum, Hellhammer, & Kirschbaum, 2004; Sacco, Bucholz, & Harrington, 2014; Yeh, Huang, Chou, & Wan, 2009) . Significantly more females than males attended the municipal community centre where the sample was recruited. Therefore we chose to recruit females only in order to avoid unequal gender representation in our sample which would make the interpretation of findings difficult and limit generalisability. We encourage the replication of the study on males. Lastly, the intervention was tested against a minimal intervention control group. Therefore the control group attended an educational session, as well as meetings to complete measurements at the beginning and the end of the intervention period, while the intervention group attended eight meetings in total. Meeting with the researcher constitutes a form of socializing, and the difference in frequency could have a more pronounced positive impact on depression scores for the intervention group. It is suggested that further randomized studies with larger sample size be undertaken in order to confirm these findings.
Conclusion
To summarize, this stress management program can lower stress and depression levels and improve wellbeing. As this intervention does not require special equipment or infrastructure, we believe that it could easily be incorporated in standard community centre or care home activities, thereby making a contribution to the mental and physical health of older women, providing them with useful coping mechanisms.
